The nutrient flow model used in this study is a modified version of the NUFER model 8 (Ma et al., 2010). The model uses a mass balance approach, and allows the calculation 9 of nitrogen (N) and phosphorus (P) flows, use efficiencies in dairy and beef 10 production systems in China, at the animal, herd and system levels for the whole
derived from Chen et al., 2012; Gao et al., 2011; Guo et al., 2006; Ma et al., 2010; 28 Powell et al., 2008; Wang, 2005a . Cow number were derived from MOA, 2011 , Wu et 29 al., 2009 , Wu et al., 2011 , Wang, 2005b Total N and P intake was estimated from:
content of milk. 
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Gaseous N losses of manure during storage were estimated from:
Where Oa manure loss in housing (kg) is the total N loss from manure in housing and 
75
Manure discharges and manure applied to land were estimated from:
Where Oa manure to crop (kg) is the amount of manure used in crop production,
81
R manure crop is defined as the rate of manure recycle used in crop. These parameters Total fertilizer input into feed production was calculated from:
87 Table S1 . Mean feed composition of dairy production systems in China. Table S4 . Manure nitrogen and phosphorus emission factors and manure management in dairy production and beef production systems. 
